The effect of isoniazid on the protoplasmic viscosity in the H37Ra strain of Mycobacterium tuberculosis was determined by using electron spin resonance spectroscopy and a small spin label tempone (2, 2, 6, . Isoniazid (0.5 ,ug/ml) Nephlo flasks by measuring absorbance at 650 nm with a Coleman model 44 spectrophotometer. A 5.0-ml inoculum of a culture of H37Ra having an absorbance value of 0.33 was used to initiate growth in 100 ml of 7H9-supplemented medium. When the growth had reached an absorbance of 0.20 (4 days), INH was added to a final concentration of 0.5 gg/ml and incubated at 37 C for 6, 12, 18, and 24 h. Then sterile tempone (2,2,5,5-tetramethylpiperidone-N-oxyl radical) was added to a final concentration of 10-2 M and further incubated at 37 C for 3 h and cooled in an ice bucket, and the cells were harvested by centrifugation. The cells were suspended in a small volume of 10-3 M tempone and stored overnight in an icebucket. Growth curves were obtained for both control and INH-treated cells.
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The effect of isoniazid on the protoplasmic viscosity in the H37Ra strain of Mycobacterium tuberculosis was determined by using electron spin resonance spectroscopy and a small spin label tempone (2,2,6,6-tetramethylpiperidone-Noxyl radical). Isoniazid (0.5 ,ug/ml) caused the internal cellular viscosity to increase gradually over the first 15 h of exposure from a rotational correlation time value (Ta) of 2.4 x 10-10 to 3.4 x 1010 s and then decrease linearly to the control level after 27 h. These results could be interpreted to mean that isoniazid allows a continued and normal synthesis of the protoplasmic components while the rate of increase in the cell volume is reduced. A degradative process may begin after the initial 15-h exposure time, which would cause the reduction in the internal viscosity.
Isoniazid (INH) is known to inhibit the synthesis of mycolic acids early in its bacteriocidal action against tubercle bacilli (8) . Although the inhibition precedes the loss of viability, it has not been directly established whether it is responsible for the lethal action of the drug. Since the cells exposed to INH continued to develop for a single generation time (1, 5) mixer, and centrifuged to a pellet, and a portion of the pellet was sealed in a capillary for electron spin resonance analysis. Three sets of spectra, using expanded line widths, were carried out on each sample.
A few crystals of K8Fe(CN), were -added to each sample to prevent bioreduction of the N-oxyl group.
An X-Band Japan Electron Optics Laboratory spectrometer model JES-ME-1X operated at room temperature (24 C) was used for all measurements. 
RESULTS AND DISCUSSION
Under the condition of drug treatment used (culture of H37Ra with absorbance at 650 nm of 0.20 and 0.5 jug of INH per ml), the growth of INH-treated cells leveled off after about 3 days of exposure (see Fig. 1 ). The control cells continued to grow rapidly for an additional 5 days. Previous work on cells of H37Ra exposed to this concentration of INH showed that the cellular mycolate synthetase activity was completely inhibited after 60 min of exposure (8) . Thus a continued growth occurred, producing cells whose walls are deficient in mycolic acids (6) .
The protoplasmic microviscosity of INHtreated cells was determined by utilizing electron spin resonance and a small spin label tempone. The data are shown in Fig. 2 to increase over the first 15 h, reaching a maximal T, value of 3.4 x 10-10 s, and then to linearly decrease back to the control level after 27 h.
M. tuberculosis exposed to INH continues to grow for an additional generation time (1, 5) . During this period, protein synthesis continues at a near normal rate (Fig. 3) , whereas the synthesis of mycolic acid is inhibited (8) . Past studies have shown that INH does not significantly affect protein synthesis (10) . One (9) . These studies showed that cellular degradation and fragmentation are detectable after 24 h of exposure to the drug.
